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GOLF CLUB, HEAD 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to a golf club head 
with a vibration absorber capable of absorbing unpleasant 
vibrations on off-center hits without absorbing agreeable 
vibrations on on-center hits. 
0002. In the U.S. Patent Application Publication No. 
2007-129165-A1, there is disclosed a golf club head provided 
with a vibration absorber to absorb vibration of a golf club 
head at impact, wherein the absorber is made of a first visco 
elastic material and a second Visco-elastic material whose 
loss coefficient (loss tangent) has a different temperature 
dependency than that of the first visco-elastic materialso as to 
cover a wide frequency range of the vibrations. 
0003. On the other hand, it is empirically well known to 
the golfers that, in the case of good shots such that the ball is 
hit at the sweet spot of the club face (namely, on-center hit), 
the player feels solid agreeable vibration at the hands through 
the grip, but in the case of miss shots such that the ball is hit 
off the sweet spot (namely, off-center hit), the player feels dull 
unpleasant vibration and sometimes numbness at the hands. 
0004 Thus, the vibration include the agreeable vibrations 
on on-center hits, and the unpleasant vibrations on off-center 
hits. 
0005 From various test results, it was confirmed that the 
vibrations on on-center hits are higher in the frequency than 
the vibrations on off-center hits. 
0006. As in the above-mentioned prior art, if a plurality of 
visco-elastic materials different in the loss coefficient are 
used in one golf club head in order to absolve vibrations of a 
wide frequency range, then not only the unpleasant vibrations 
on off-center hits but also the agreeable vibrations on on 
center hits are absorbed. Therefore, the impact feeling is 
blurred and considered as being not good for advanced golf 
ers in particular, and as a result, the golf club head is felt by the 
player as being difficult to control the ball. 
0007. The present inventor quantitatively investigated the 
vibrations of a golf club head at impact as follows: an iron 
type club head with an acceleration pickup attached to the 
hosel portion was suspended by a thread; the club face was hit 
with a hammer to apply an impact; the acceleration was 
measured at the hosel portion by the use of the acceleration 
pickup; and the impulse response (frequency transfer func 
tion) of the club head was measured with respect to various 
hitting positions of the club face. 
0008. From the results of the above-mentioned experi 
mentation, it was discovered that the frequency spectrum of 
the vibration when hit the ball at the sweet spot has a peak at 
a frequency of about 3 kHz, whereas the frequency spectrum 
of the vibration when hit the ball off the Sweet spot has a peak 
at a frequency of lower than about 2 kHz. 
0009. Therefore, in order for the unpleasant vibrations on 
off-center hits to be reduced effectively while keeping the 
agreeable vibrations on on-center hits as much as possible, it 
is important that the vibration absorber is made from a mate 
rial whose vibration absorbing power is low around 3 kHz but 
high around 2 kHz or less. 
0010. The present inventor further studied and discovered 
that such desirable vibration absorbing power can be obtained 
by controlling oradjusting the temperature dependency of the 
loss tangent of a visco-elastic material. More specifically, the 
temperature at which the loss tangent becomes its maximum 
value is set in a specific high-temperature range, and the loss 
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tangent at 30 deg. C. is increased to a specific value, and the 
loss tangent at -40 deg. C. is decreased to a specific value. 

SUMMARY OF THE INVENTION 

0011. It is therefore, an object of the present invention to 
provide a golf club head, in which, unpleasant vibrations on 
miss shots can be effectively absorbed while keeping pleasant 
vibrations on good shots as much as possible, and thereby the 
impact feeling is prevented from becoming blurred so that the 
head can provide a good impact feeling. 
0012. According to the present invention, a golf club head 
comprises 
0013 a head main body made of a metal material, and 
0014 a vibration absorber made of a single visco-elastic 
material attached to the head main body, wherein 
00.15 the loss tangent of the vibration absorber exhibits its 
maximum value in a temperature range between -20 and 50 
deg. C., and 
0016 the loss tangent is not less than 0.30 when measured 
at 30 deg. C., and less than 0.20 when measured at -40 deg. 
C. 
0017. The inventor discovered through various tests that: 
on the condition that the temperature of the maximum loss 
tangent is between -20 and 50 deg. C., by increasing the loss 
tangent at 30 deg. C. to be at least 0.30, the vibrations in a low 
frequency range of not more than 2 kHz, caused on miss shots 
can be effectively absorbed, and by decreasing the loss tan 
gent at -40 deg. C. to be under 0.20, the absorbing power is 
decreased with respect to the high-frequency vibrations of 
about 3 kHz, caused on good shots. Therefore, unpleasant 
vibrations on off-center hits can be absorbed without absorb 
ing the agreeable vibrations on on-center hits, and as a result, 
it is possible to provide a club head easy to control the ball. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIG. 1 is a rear view of an iron-type golf club head 
according to the present invention. 
0019 FIG. 2 is a cross sectional view taken along of line 
A-A of FIG. 1. 
0020 FIG. 3 is a cross sectional view of another example 
of the iron-type golf club head. 
0021 FIG. 4 is a cross sectional view of still another 
example of the iron-type golf club head. 
0022 FIG. 5 is a cross sectional view of a wood-type golf 
club head according to the present invention. 
0023 FIG. 6 is a cross sectional view of another example 
of the wood-type golf club head. 
0024 FIG. 7 a graph showing the loss tangent of each of 
vibration absorbers used in the undermentioned comparison 
testS. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0025 Embodiments of the present invention will now be 
described in detail in conjunction with accompanying draw 
ings. In FIGS. 1, 2, 3 and 4, club heads 1 according to the 
present invention are an iron-type club head1. In FIGS. 5 and 
6, club heads 1 according to the present invention area wood 
type hollow club head 1. In either case, the head 1 comprises 
a head main body 2, and a vibration absorber 3 made of a 
Visco-elastic material. 

0026 Various metal materials can be used to make the 
head main body 2. 
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0027. In the case of the iron-type golf club head 1, prefer 
ably, carbon steels, e.g. soft iron and the like, stainless steels, 
chrome-molybdenum steels, maraging steels and the like can 
be used for the head main body 2. From the aspect of the 
impact feeling and easiness of processing in particular, car 
bon steels and stainless Steels are Suitably used. 
0028. In the case of the wood-type club heads 1, in addi 
tion to the above-mentioned metal materials, other materials 
Such as titanium alloys, aluminum alloys and the like can be 
also used. 

0029. The vibration absorber 3 has a loss tangent (tan 
delta) as a function of the temperature which exhibits its 
maximum within a temperature range of -20 to 50 deg. C., 
and the loss tangent is not less than 0.30 when measured at 30 
deg. C., and less than 0.20 when measured at 31 40 deg. C. 
0030 The loss tangent is measured during increasing the 
temperature of the specimen from -60 deg. C. to 60 deg. C. at 
a constant increasing rate of 2 deg. C./min under the follow 
ing conditions: 
0031 Frequency: 10 Hz 
0032. Displacement: 20 mm 
0033. Initial strain: 2 mm 
0034 Amplitude: +12 micrometer 
0035 Load: tension 
0036 specimen size: 30 mmx5mmx2 mm 
and agraph of the loss tangent as a function of the temperature 
is plotted as shown in FIG. 7, and the above-mentioned tem 
perature of the maximum loss tangent, and the values of the 
loss tangent at 30 deg. C. and -40 deg. C. are determined. 
0037. In FIG. 7, loss tangent curves of four different mate 

rials are shown when the temperature is changed without 
changing the frequency (10 HZ), the loss tangent of a visco 
elastic material becomes maximum at a peculiar temperature 
depending on the composition of the material as shown in the 
figure. 
0038. In order to effectively absorb the vibrations at miss 
shots whose frequency is in a relatively low frequency range 
of not more than 2 kHz, the vibration absorber 3 has to have 
a visco-elastic property Such that the loss tangent at high 
temperature is relatively large. 
0039. To achieve this, the vibration absorber 3 is prepared 
so that the maximum value of the loss tangent (tan delta) 
occurs in a relatively high-temperature range of from -20 to 
50 deg. C. Thereby, the vibration absorbing power in a low 
frequency range of not more than 2 kHZ can be increased. 
0040. If the temperature of the maximum loss tangent is 
lower than-20 deg. C., the vibration absorbing power in the 
low frequency range decreases...therefore, it is difficult to 
absorb almost all vibrations at miss shots. 
0041. But, vibrations in a high-frequency range is easily 
absorbed. Namely, the vibrations at good shots are absorbed 
to blur the impact feeling. If the temperature of the maximum 
loss tangent is higher than 50 deg. C., the vibration absorbing 
power is shifted towards a frequency range above the possible 
highest frequency range of the vibrations of the club head 1 at 
impact. Accordingly, the absorber produces no effect in Sub 
stance. From these perspectives, it is preferred that the tem 
perature of the maximum loss tangent is not lower than -10 
deg. C., more preferably not lower than -5 deg. C. 
0042. On the other hand, a visco-elastic material has a 
tendency to become brittle at normal temperatures when the 
temperature of the maximum loss tangent becomes increased, 
therefore, it is preferable that the temperature of the maxi 
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mum loss tangent is not higher than 40 deg. C., more prefer 
ably not more higher than 30 deg. C. 
0043. From the results of various tests made by the inven 

tor, there was found a positive correlation between the loss 
tangent at 30 deg. C. and the vibration absorbing power with 
respect to the vibrations in the low frequency range of not 
higher than 2 kHz, being liable to occurat miss shots. Namely, 
to increase the loss tangent at 30 deg. C. is effectual for 
absorbing the vibrations in the low frequency range of not 
higher than 2 kHz. If the loss tangent at 30 deg. C. is less than 
0.30, it becomes difficult to realize the absorbing power with 
respect to the vibrations at miss shots. Therefore, the loss 
tangent at 30 deg. C. has to be not less than 0.30, preferably 
not less than 0.40, more preferably not less than 0.50. 
0044) The vibration absorbing power is improved with the 
increase in the loss tangent at 30 deg. C., therefore, the upper 
limit does not need to be defined, but in view of a realistic 
possibility, the loss tangent at 30 deg. C. is at most about 2.00. 
0045. Further, there was found a negative correlation 
between the loss tangent at -40 deg. C. and the vibration 
absorbing power with respect to the high-frequency vibra 
tions of about 3 kHz, being liable to occur at the time of good 
shots. Namely, to decrease the loss tangent at -40 deg. C. as 
much as possible is effectual for absorbing the high-fre 
quency vibrations of about 3 kHz. 
0046. If the loss tangent at -40 deg. C. is not less than 0.20, 
the vibrations at good shots are undesirably absorbed and the 
impact feeling is liable to become blurred. Therefore, the loss 
tangent at -40 deg. C. has to be less than 0.20, preferably not 
more than 0.15, more preferably not less than 0.10. 
0047. As the loss tangent at -40 deg. C. is decrease more, 
the vibrations at good shots are more kept unabsorbed, there 
fore, it is not necessary to define the lower limit, but in view 
of a realistic possibility, the loss tangent at -40 deg. C. is at 
least about 0.02. 
0048 If the value of the maximum loss tangent becomes 
too small, the vibration absorbing frequency range may stay 
within the low frequency range buttends to become narrower, 
and furtherit becomes difficult to increased the loss tangent at 
30 deg. C. On the other hand, if the maximum loss tangent is 
too large, it has an adverse affect on the vibrations at good 
shots. Therefore, it is not critical, but preferable that the 
maximum loss tangent is set in a range of not less than 0.80, 
more preferably not less than 0.90, still more preferably not 
less than 1.0, but not more than 2.5, more preferably not more 
than 2.3, still more preferably not more than 2.1. 
0049. The difference of the loss tangent at 30 deg. C. from 
the loss tangent at -40 deg. C. is more than 0.10 accordingly. 
If the difference is too large, the vibrations at good shots are 
spoiled, therefor, it is preferable that the difference is set in a 
range of not more than 0.90, more preferably not more than 
0.80, still more preferably not more than 0.70. 
0050. On the other hand, if the difference is too small, the 
object of the present invention can not beachieved, therefore 
the difference is set in a range of not less than 0.15, more 
preferably not less than 0.20, still more preferably not less 
than 0.30. 
0051. As far as the loss tangent satisfies the above-men 
tioned limitations, various visco-elastic materials can be used 
for the vibration absorber 3. For example, resins and rubber 
compounds are preferably used. Especially preferably used 
are Vulcanized rubber compounds of which rubber polymers 
include not less than 50 weight% of styrene-butadiene rubber 
and/or isoprene rubber. 
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0052. It is possible to further mix another rubber, for 
example, natural rubber, butadiene rubber, styrene-butadiene 
rubber of a different composition and the like in order to 
adjust the temperature dependency of the loss tangent and to 
control the workability. 
0053. In the case ofisoprene rubber, 3,4-polyisoprene rub 
ber whose maximum loss tangent occurs at about 0 deg. C. is 
preferable to 1,2-polyisoprene rubber. 
0054. In the case of styrene-butadiene rubber, it is prefer 
able that the styrene content of the polymer is increased, 
especially, the styrene content is set in a range of not less than 
10 weight%, more preferably not less than 15 weight%, still 
more preferably not less than 20 weight%. This facilitates the 
shifting of the temperature of the maximum loss tangent 
towards the high-temperature range. However, if the styrene 
content is increased too much, the Viscosity in the unVulca 
nized State is increased and the workability becomes worsen, 
therefore, the styrene contentis preferably set in a range of not 
more than 55 weight %, more preferably not more than 52 
weight%, still more preferably not more than 48 weight%. 
0055. The loss tangent can be increased by: 
0056 depolymerising or mechanically and/or chemically 
splitting the polymers into those having Smaller molecular 
weights; 
0057 decreasing the range of the molecular weight distri 
bution of the polymers by making the polymers to have Sub 
stantially same molecular weights by raising the precision of 
the polymerisation; 
0058 making the polymers to have normal chains as much 
as possible; and/or 
0059 adding a plasticizer. 
By doing the opposites, the loss tangent can be decreased, 
therefore, the loss tangent can be controlled or adjusted to 
have the above-mentioned desirable values. 

0060. The contact area of the vibration absorber 3 with the 
head main body 2 is set in a range of not less than 1.0 sq.cm, 
preferably not less than 1.5 sq.cm, more preferably not less 
than 2.0 sq.cm, but not more than 60.0 sq.cm, preferably not 
more than 55.0 sq.cm, more preferably not more than 50.0 
sq.cm. Therefore, the vibration of the head main body 2 at 
impact is transformed into heat and the vibration is effectively 
absorbed. If the contact area is too small, it becomes difficult 
to absorb the unpleasant vibrations. If the contact area is too 
large, since the vibration absorber 3 becomes large, and there 
is a possibility that the weight of the club head is unfavorably 
increased. 

0061 Incidentally, in the case that the vibration absorber 3 
contacts with the head main body 2 through a thin film of an 
adhesive agent, in so far as the film has no Substantial thick 
ness for example under 0.5 mm, these parts can be considered 
as being directly contacts with each other, and counted as the 
COntact area. 

0062. The volume of the vibration absorber 3 is not criti 
cal, but it is preferable that the volume is set in a range of not 
less than 0.4 cc, more preferably not less than 0.5 cc, still 
more preferably not less than 0.6 cc, but not more than 3.0 cc, 
more preferably not more than 2.8 cc, still more preferably 
not more than 2.6 cc. If the volume is too small, the vibration 
absorbing power is liable to become insufficient. If the vol 
ume is too large, the weight of the club head is unfavorably 
increased. 

0063. In the case of the iron-type club heads 1 as shown in 
FIGS. 1-4, the head 1 comprises a head main body 2 made of 
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one or more metal materials, and a vibration absorber 3 made 
of a single visco-elastic material as above. 
0064. The head main body 2 comprises a main portion 2A, 
and a hosel portion 2B to be attached to an end of a club shaft. 
0065. The hosel portion 2B is integrally formed at the 
heel-side end of the main portion 2A. 
0066. The main portion 2A has a club face 4 for striking a 
ball, a circumferential face 5 extending rearwards from the 
circumferential edge of the club face 4, and arear face 6 being 
opposite to the club face 4 and continued from the rear edge 
of the circumferential face 5. 
0067. The circumferential face 5 comprises a top surface 
5a of an upper part of the head, a bottom surface 5b of a sole 
part of the head, and a toe-side surface 5c of a toe-side part of 
the head extending in an up-and-down direction between the 
top surface 5a and the bottom surface 5b. 
0068. The rear face 6 dents towards the club face 4 and an 
open cavity C is formed, therefore, the mass of the main 
portion 2A is shifted toward its peripheral part, and a moment 
of inertia of the club head 1 is advantageously increased. 
0069. In the example shown in FIGS. 1 and 2, the vibration 
absorber 3 is a sheet of the visco-elastic material which is a 
rubber material having a substantially constant thickness. The 
vibration absorber 3 is adhered to the rear face 6 within the 
cavity C. 
0070. In FIG. 3 showing another example of the iron-type 
club head1, the vibration absorber 3 is placed within a pocket 
7 formed in a lower part of the cavity c by further undercutting 
the sole part. In this example, the contact area of the vibration 
absorber 3 with the head main body 2 can be advantageously 
increased. 
0071. In FIG. 4 showing another example of the iron-type 
club head1, the head main body 2 is composed of a metal face 
plate Fanda metal frame B for Supporting a peripheral part of 
the face plate F. And between the face plate F and frame B, a 
closed hollow 8 is formed within the hollow 8, the vibration 
absorber 3 is placed in its compressed State. In this example, 
therefore, the entire surface area of the vibration absorber 3 
contacts with the head main body 2. Thus, it becomes possible 
to bring out the vibration absorbing power maximally. 
(0072. In FIGS. 5 and 6, each of the wood-type golf club 
heads 1 comprises a head main body 2 having a hollow 
structure made of one or more metal materials, and a vibration 
absorber 3 attached to the head main body 2. 
0073. The hollow structure comprises: a face portion 10 
whose front face defines a club face 4 for striking a ball; a 
crown portion 11 intersecting the club face at the upper edge 
thereof; a sole portion 12 intersecting the club face at the 
lower edge thereof; and a side portion 13 between the crown 
portion and sole portion. 
0074. In FIG. 5, the vibration absorber 3 is a sheet of the 
Visco-elastic material having a Substantially constant thick 
ness. The absorber 3 is fixed to the backside of the faceportion 
10 by means of an adhesive agent for example. 
(0075. In FIG. 6, the sole portion 12 is provided in a rear 
part thereof with a circular recess 15. The vibration absorber 
3 has a substantially circular shape and the absorber 3 is fitted 
into the recess 15 and fixed by means of an adhesive agent for 
example. Incidentally, it is also possible to form the recess 15 
in the side portion 13 rather than the sole portion 12. 
0076. As explained above, the vibration absorber 3 can be 
formed in a variety of shapes and fixed to a variety of posi 
tions of the head main body. 
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0077. The vibration absorber 3 can be disposed in two or 
more positions separately, for example, 
0078 two positions in the faceportion 10 as shown in FIG. 
5 and in the sole portion 12 as shown in FIG. 6, 
0079 two positions on the rear face 6 as shown in FIG. 2 
and in the closed hollow 8 as shown in FIG. 4 and the like. 
0080. In the case that two or more vibrationabsorbers 3 are 
used in two or more different positions, respectively, each of 
the vibration absorbers 3 is made of the above-mentioned 
Visco-elastic material as explained above, but, it is not always 
necessary that the vibration absorbers 3 are made of the 
identical visco-elastic materials. 
0081 Further, the present invention can be applied to pat 
ter-type club heads, utility-type club heads and the like. 

Comparison Tests 
0082 Identical head main bodies formed by forging a soft 
iron (s25c) as shown in FIGS. 1 and 2 were prepared using 
rubber compounds shown in Table 2, vibration absorbers 
shown in FIGS. 1 and 2 were made. 
0083. The compounding ingredients of each compound 
shown in FIG. 2 were kneaded by the use of a Banbury mixer 
and rolled to 2.0 mm thickness and then Vulcanized at 175 
deg. C. for 10 minutes. The sheet formed was cut into the 
specific shape of the vibration absorber. 
0084 Each of the vibration absorbers was fixed to the rear 
face 6 within the cavity c by the use of a double-sided adhe 
sive tape and an adhesive agent. The adhesive agent (epoxy 
resin adhesive #1500 manufactured by cemedine Co., Ltd.) 
was applied to six spots as shown in FIG. 1 by broken line. 
The double-sided adhesive tape was applied to the allover 
area of one side of the vibration absorber. 
0085. The iron-type club heads formed as above were 
tested as follows. 
I0086 Damping Factor Test: 
0087 Firstly, the impulse response (frequency transfer 
function) of the head main body alone was determined by 
Suspending and hitting the head main body and measuring the 
acceleration as explained above, with respect to each of hit 
ting positions which were the Sweet spot and a position 30.0 
mm off the sweet spot towards the toe. 
0088. In the case of the sweet spot, a solo remarkable peak 
occured at 2.88 kHz. In the case of the 30.0 mm off-center 
position, two remarkable peaks occurred at 2.88 kHz and 1.70 
kHz. Therefore, it was considered that to be absorbed were 
vibrations around 1.70 kHz, and to be maintained were vibra 
tions around 2.88 kHz. 
0089. Further, the impulse response (frequency transfer 
function) of the head main body to which the vibration 
absorber was fixed, namely, the finished head was measured 
in the same way as above. Then, with respect each of peaks 
occured around 2.88 kHz and 1.70 kHz, the damping factorm 
was calculated according to the half-width method, namely, 

m=(f2-fl)f() 

wherein 
0090 fo: the frequency of the peak in question, 
0091 f1, f2: the frequencies at which the power becomes 
one half of that of the peak (decreased -3 dB) on each side 
of the peak frequency fo. 

0092 Hitting Test: 
0093. The above-mentioned iron-type heads were 
attached to identical golf club shafts to make iron clubs with 
respect to each of the clubs, ten advanced golfers whose 
handicaps ranging from 1 to 10 hit golf balls (“SRIXON 
Z-UR' manufactured by SRI sports Ltd.) to evaluate the 
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impact feeling. More specially, the vibrations on good shots 
felt by the golfers hands were evaluated into five ranks as to 
whether the vibration was pleasant and solid, wherein the 
larger the rank number, the better the impact feeling. Also the 
vibrations on miss shots felt by the golfers hands were evalu 
ated into five ranks as to the magnitude of the unpleasant 
vibration, wherein the larger the rank number, the smaller the 
magnitude(namely, the better the impact feeling). 
0094. The results are shown in Table 1, 
0095. The test results show that the club heads Ex.1 and 
EX.2 according to the present invention could reduce the 
unpleasant vibrations on miss shots without reducing the 
vibrations on good shots, but the club heads Ref. 1 and Ref.2 
absorbed the vibrations on good shots, and as a result, the 
impact feeling on good shots was deteriorated. 

TABLE 1 

Head Ex. 1 Ex. 2 Ref. 1 Ref.2 

Vibration absorber 

Volume (cc) 1.8 1.8 1.8 1.8 
Contact area with main body (sq.cm) 9.0 9.0 9.0 9.0 
Compound A. B C D 
Loss tangent 

(c) 20 deg. C. O.83 O62 0.28 O.SO 
(a) 30 deg. C. O.65 O.S1 O.19 O.38 
(a)-40 deg. C. O.04 O.06 0.40 O.35 
Maximum 1.15 O.92 O.89 O.88 
Temperature (deg. C.) O.O -10 -30 -12 
Vibration damping factor (%) 

1.70 kHz 1.23 O.86 0.23 O.80 
2.88 kHz O.21 O.29 O.79 0.75 
Hitting Test 

good shot 4.5 4.2 2.9 2.5 
miss shot 4.0 3.9 1.2 3.8 

TABLE 2 

Compound A. B C D 

Rubber 

3.4 polyisoprene rubber (weight%) 1OO O O O 
styrene-butadiene rubber * 1 (weight%) O 100 O 70 
styrene-butadiene rubber 2 (weight%) O O 100 O 
natural rubber (weight%) O O O 30 
Stearic acid (PHR) 2 2 2 2 
Zinc oxide (PHR) 3 3 3 3 
Powdered sulfur (PHR) 2 2 2 2 
Accelerator (PHR) 1.2 1.2 1.2 1.2 

*1 Asahi Kasei Corporation "E-10 
*2 JSR Corporation “JSR1502 

1. A golf club head comprising 
a head main body made of a metal material, and 
a vibration absorber made of a visco-elastic material 

attached to the head main body, wherein 
the loss tangent of the vibration absorber exhibits its maxi 
mum value within a temperature range of -20 to 50 deg. 
C., 

the loss tangent at 30 deg. C. is not less than 0.30, and 
the loss tangent at -40 deg. C. is less than 0.20. 
2. The golf club head according to claim 1, wherein 
said maximum value occurs within a temperature range of 
-10 to 40 deg. C. 
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3. The golf club head according to claim 1, wherein 
said maximum value occurs within a temperature range of 

-5 to 30 deg. C. 
4. The golf club head according to claim 1, wherein 
the loss tangent at 30 deg. C. is not less than 0.40. 
5. The golf club head according to claim 1, wherein 
the loss tangent at -40 deg. C. is not more than 0.10. 
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6. The golf club head according to claim 1, wherein 
the volume of the vibration absorber is in a range of 0.4 to 

3.0 cc. 
7. The golf club head according to claim 1, wherein 
the contact area between the vibration absorber and the 

head main body is in a range of 1.0 to 60.0 sq.cm. 
c c c c c 


